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ADx. aS»*ittw3S^v : ^«t4wai2co^-^iJS pSrt,^ 




im^m i ] tit»snfc*«tt i i&&mm*mm 

[ft 2 ] SufBS 1 <z>*MB»ltt, J»*««^?iJ±, 

go 

[ft 5 ] fl(rlBaflfc#J^»*«*s F - 1 as 1 0 0 
— 140. S F- 2i)> 1 0 0— 1 2 0<DiSBTr£>5fMc 
ill, 2, 3*fctt4<03gttS»« 0 

Mo 

b * 19 , r coiS^t^^KcoiH^C^ 4 0 ~ 9 0 C C 
-ea>5»*3Sl. 2. 3, 4, 5^fcii6(D^,ftSBo 30 

■eS<ft3B*a*31»*ii:a»*5ll , 2, 3, 4, 5, 
[0 0 0 1 ] 

[0 0 0 2] 

[0003] 04 {c^l-cfc 5 ^, ffiMft^/SSJtfi, tftffi 
Wrfri: LTl?-?!^ K7A1 0 0 Sr* U ^fi* 1 0 
0 (riD-7) 1 1 
;h,S 0 :icojg# K7A 1 0 OUiatfU fct*tf^S3S« 
ri> feA* $nfcBf«ttf«f^*H£; Lt, SitiSffi 1 2 3 ti- 
ck 9 JfefiHJM-^fr^fclx, 1 0 0 ±KHMK»«fe 50 
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miftttCl 4 0fc£9— &*MWi i7Cctiff 

[0 0 0 4] »fe*tfc h-*— ffctt, !S3tK7iM OOC 
KftSfitls¥lfPJ:l:(l5?»tS (te^o — 9) 1 1 

[0 0 0 5] _hlEtf>3ifft3£B 1 4 OS:0 5iC<J: tUft?^ 
So £ l 4 0 tt^te— /fc$m*S:«rSUB U 

T*5 9 . 3Rffe$«l 4 0a rtir-fifi;5>m»»Jt«fi»tt^ 

— , trU^f^ '>7yfc6^ii7 ? 7^^4W-OCC)S 

So 

[0 0 0 6] 5lft^3ff 140a <£>^fe 1 00 W<D 

CTT-tt, fifft;* 1J — Zf 10 2 fi^K^ 1 6 rnm^M^iX 

SISBtfiwJ:9ifi3tK7-M 0 0 — ^«^MHSS:»o 

dfefipb/c h-t— TSrflSjt 1 0 0 fc*fr|p]bfc*|ft 

[000 7]S(|^!l^l02i:it VVf^^rtZs 
^ Ft-Mo-7 1 0 5^^g$^ T ^^ o feffe 

io5(t i«^y-yi 0 2 ^gsc^^t 
or. ai^y-^io2±«f, s^^ttSo mft 

S^l 4 0a rtirtt, ^PP^*|pJ«-l3|g-rS 

r&m&i,te&t>mi&v—7 1 0 5tcet*&-rso 

[0 0 0 8] m&*V-7* 1 0 2lctt, h-t— »fW»» 

7 V— Kl 0 3fi, 0 2±cO h^-— 

Srf*#-t-*itt>*c, ht-Ttht-*ii0 7lc« 

[0 0 0 9] h^— mft^ 

Kl 0 3<^a*^y — ^1 0 2— co^^EE^^^g 



(3) 

3 

0 4a KlflxttttfcffSfRl 0 0 ju mcoy >^|^^>^^>- 
i^;*4f<0£JRj$K l 0 4±^a#*>SVMi**^J:9H 

Kl 0 3*ffi^©a«^ J -^2^«Ai, KJeAK 
J:ot, ^^U— Kl 0 3(D^m* V—yi 0 2— co 
aMff^S^n, hi— *K£*tt* SMfe*y~:/l io 

0 2^ffi#fiffigSfc9t% 0. 3 — 1. Omg/c 

[ooio] SMfeNK y l o 2 frjg^fc a 

*K7i^lO Oilier U K7A10 0±<O»|fe 
fctt*. Sitt, hi— ttt IrX-tlUik-tZo 

[0011] -m^mmuz.^m^ hi— t 

l:o^tK«t5 0 hi— £JBt-f-5:#8s£: Ittt, W 20 

h«SET"C^— hir9B££-tf\ 3fScD hi— 
t^cir, hi— ft-rsv^**|&Wfe*ffi ; #<&ag 

5 6-1 3 9 4 5^f8^/^^^fBgc^^>^^^fctt 

hi— £rf#5;£1£ : #<&Bg3 6- 1 0 2 3 1 ^£$g, 
#BBBB 59-53856 ^&$g, #P?SBg 5 9-6 1 8 4 30 
2-g^«jr^-<bnT^5!BjHfi-&i5feSrffli^"C hi— *r 

fct-£*«*«S»J«:JHv\ hi— SriffK£/S;i--5#« 
ffcS^ffi* v^fixt, ^tthi— co«J6fc: 

[0012] vfrvft&h* is^, hi— 
[0013] hi— ?^tt<^ajK(of^ffla*ii, hi— <o 

SKtM4S:i6i_bu b-f—<DWM#)x h^»>t^: 
fc. *fc*i^«i*Srl 0 0%jfi<*t?»6nfcS:^ni6ir 

6?d- ^irjot^TjfJE^/^iSv^, hi— 75 s SS3fe 

toi£tf" ^te^S^^L^r^S^ ^hi— 

[0014] h titsF-i, s f - 

2 <b # & 9, *36W-Ctt, hi— ^^RfllSfcSF- l , so 
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SF-2^ 4 0iI«FE-SEM (S-8 0 0) 
Srffi^-C, hi— *^fc£&fls&t£ 1 0 0fg^^^ o y v 

tt«coiif«»W3SB (Lu z e x 3) }:|AU MW£r 

[0015] S F- 1 = { (MX LNG) 2 /ARE. 
A } X (tc/4) X 1 0 0 

SF-2= (PERI/AREA) X U/4) X10 
0 

r.rr% area: hi— SJisffi^ 

MX LNG : hi— *6 
PERI: hi— MIS 

[0 0 16] £OSF-l U SF-2 

ttDflfift-&Sr*i-o #?£hi— i LTtt:. f««SF 
-1^100—140. SF-2^100-12-t* 
*t>0^»iSJCffll^jxa„ £ L< te, SF- 

1^1 0 0-1 3 0, SF-2*100~115 trfc 
5o SF-l^i 4 oSriBx.fcO, SF-2^120Sr 

[0 0 17] #»hi— S:«3fr*-**«fefc Lttt, ± 
i-. 1) hi— o^nBSrfKuft. 

ttttrtW* h i^ir J: 9ltt«fttlt5*ffi, 2) m 

[0018] fi^COmT-^*CO«BS^CD— H<h Lt h 

i— fe^o/J^t:^ «fc -5 feT- co {r ^sft 
zl^ju*?— hi— 3&g<£>"^>f i-* 2SUcJtW"f-S^> 
T% »#ifcl::«fc<5 hi— <z>/J^btt^*J-Cfc-5^, 
ffi"?M\ fk^SJCSr^v^T hi— tt^&£/SE-t-5rtL«>, 
hi-— <D/\^kAmM>Xh<9 , ^oyt-7 P 48SM 

hi— «rtt:ifcft#*fc#S c fc}js-e# 

[0019] *fc»a*-&ft^.tnHr, tetWKAws: 

/h£<&SJ: 5{^f^^b. ficoM^ co ic # ^ ^ fc 

hi*— Sr»S^ ir^1?#S 0 
[0 0 2 0] r<7>j: 5* = T/->3i/ufflP3eSr^ri-SS-^ 
hi— "Ctt, ^Tbf£Z>{&mkfiMW£ 9 , hi— coifS 



I 

(4) 

5 

[0021] m& hi— (omm^^mmx-wm-rht. 

ht-B±t)L< 13 hi— tmft h*9J*k<nm\z®L'j?tj: 

$ b tzifi ufc 9 , te^sb** 5 1 o o %3a < a xfa± 
(ommmte 5-99%, ± 9 #* l < n 1 0 - 9 9 
[0022] hi--mm<Dftffiffl<D®mm*. 04^ 

firMFE-SEM (S-8 0 0) grffi^T, h^Hft^ 

(L u z e x 3) CfAL, J»WSrfTfcV\ StHt5I 
[0 0 2 3]»l«lt h-J— icflSJDLfc^i:* 

[0 0 2 4] ^SSltLTH SfeffcT/u^-^A, ft-ffc 

5/^, *>y £as-T?#5o 
[0 0 2 5] *HR»Jfih-J— 1 o oiigji^t, 0. 
0 1-10llWl^H, »^KIiO. 0 5-5 

[0 0 2 6] 

h-^-— Srffl^Srttri9. (l) h-j— <ofltibtt^r6i 
.hi" 5, (2) e?a«^ht5^^omS^fc 

[0 0 2 7] m&hi—b ITM ht-^t^: 4: 
. (3) <z>/hfiSft;5S»*t?fc-B, (4) 

[0028] mmm^mzxvm^ h-r—^^r/^^ 
;i-mm&&ffr'&Z)Z. tizxv^ (5) hi—<Dfcm&<D 

fa±km7vv*>?fe(D2^&m±LX~$Z). (6) h 

i~— (D^rmzmmmzmit^zk^xy ^ ^#n-^ 

[0 0 2 9] fr< Lt, K±J-cfc 9 , BFflfetoSHK-fti: 
[0 0 3 0] u^U**s& % tt*<0lN8t£— J**mft*S 50 
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■ HOm ht-«»p-7l0 5l:J:9aifc^y 

—7io2±.<Dmm%v<ommhi-—*:--m. 

0 2 Jh(7^ hi-—<D*}-* — *JT y^^>, -?:*U;-<fc5^— 7 

[0 0 3 1 ] 9 x Jg l fc, «j£ h^— ttJ&Rj&ssyg 

Jt^T, j»SSl^/hS < »9^i-t\, z.oitz.ihl&ffi hi-— 
tt, 3Hfc*y— :/ 1 0 2 fc©S*a«CjSt^T«Bfj|fto — 9 

1 0 5<E>*ffiSr*9»tf\ 3^6* 1 0 2 -h^b> 

5JdJ:5«ffc* ht-©Stt^!/-^l 0 2±^comm 
tfS&SF^iXSo Z.<Dtz.frhi-—(D^^~-\/Ty-7 J $> s h 

\z x z> m&L&it & h it & £ a . 

[0 0 3 2] I2(^ «f ht-^^tw^/^ 

vm.it* y — ^.hjc:^as»]^awi35sjgj*$n, o^kmc 

9. tdft9, iBfiftftftofiT^^— 7 H — ><om 

[0 0 3 3] S& 3 Kite, «®N^-tt»9^i-t>fc«> 

ki o 3(Dmmxh h-r— (D-rvfoii&i&z. 9, ^f^-x 
v—yio2±\zi&—tebi-—mm (ht-n^ht 

0. 3~1. 0mg/cm 2 ) &M&-t Z> ~ k &mmiZ 

{gTb. mMtxy-ykmm&mzth'Tiz^ 

[0 0 3 4 ] £JL±(^ii9T?*>a*S, »|:37/«>i/U« 

^ h^— (D7Em&&&l±.&-£h<DCD. hi-— gf^co^S 

1 0 5&m0LXV-Z?l 0 2(r<&t^»EE 
h-^-cofJj^^9^J:t>mf&J 

5 0 
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[0 0 3 5] *J8^gfttt, ltfL&mH<D2¥Vt&b 
[0 0 3 6] 

[0 0 3 7] ^gPJK: £*U2\ b< fi, SufSSIl <?} 

£^-rs 0 WE*2(D^as»]tt 1 mi <o^mnx 9 h— 

«iSSF-UU00-140, SF-2^10 
0-12 0<Dffifflt?fe^ o SufB^ft^J^-gI5^/t^^ 

4o-9om5 c £b*^ «riBm«a!iffl«p*^*fi 

i: co n -e^^5> £ #-T S Sfft'M T ^ S: b 
[0 0 3 8] 

[0 0 3 9] ^£JS0iJ 1 40 

-cfe^o mi 0 iz % mmmi 0 & 

tUftffl^^o 50 
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[0 04 0] 31|fe$«g4 0 a (Dg^fc K7A10 OffliJtT)^ 

pSBrttwtt, r/us = 9*s<o*«te5Mft* y — ^2 as 

t£S$*K r (Dm%L* y — :/ 2 teH^ 1 6mmCMJ 

± 9^7fe 1 0 0 ir«4>MPB3 0 0/* m^ftot 

KB Sit* ^fP(7)f^^j-iaite^ar.i:icj: 9 , -tco±fc: 
fif^bfc h"*— T£-^5fc K7A1 0 0 fc*Hfi] Lfc3R«ffi 

[0 0 4 1 ] mft^ y^2l:il h-J— 
TOD-7 5^8$ntt^ 0 *H16tW^«tix«, fit 
J&n — 9 5 te? VcoSfax^V^^^b^ 9 , -^co^ 

/S£*L, y - 7^2 At 1 mmT^g L/c 0 

[0 0 4 2] fit*&n— V SttH^b&l^TfclJ: 9 , S 
tt^y-^2 fcS*»fc*5V^T3»*rtliC5 0rnm/#(Z) 

v )(Dmmv-r-%Wi%^k:\,x, h-r— mm {^t>$>z> 
^y-7 r 2Jbicfitt&-ra 0 ft«siit h^-— tj*. ^eco 

IMll#i:So'<Ml:j;ot, ^y-7'2 

[oo4 3]a(^y^2i;n hi— mmmtk u 

K3tt, aft^y-^2_h<0 h^— TSrjftMU «*W 
lit, h T Sr^fft^ig bfe***««WS:ft-¥-t- 

[0 04 4] Sflfe**Kifti££*L* 11, m^Bf, 

a«^y— ^2irfi53t K7A1 o o ^^^^^ftm^4 

iooii:«au MK7^iooi^ii^f 
b. m\f$L* v-r-&k vx^mt-tz,, 

[0 0 4 5] *%mmx\±. S^ht-Tllt gc^«t 
[0 0 4 6] -t-/£fo*>, yyu#J|^<$:^ 

^-i-^tt^fkMe^fr^oT^ b-f~—k b, 
ft, 57mg5rlT.ht-©em^'>f--7 p {:.L 

[0047] m&mmk&mcDmwb b-c«, ^sia« 
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[0 0 4 8] ^(O^coWmt^t bTJi, *:7V— K 

[0 0 4 9] **fiW^t^T, ht-TULt, ± 
7ffiK:J;5 2/*##«««*li- 3 1 M C/g trfco 

fco 20 
[0 0 5 0] ^-t7$i:j;5ht-T102^« 

g+fc, ht-Tl^rO. 3gS^U ^Jlxfuyg 

So 

[0 0 5 1 ] ***«^J:nfi, ^ h*?~ — T 1 tt, h 

1 o o**SB^*fb, b-i-—tmm&<D%L*jf&m 

*«tt<a«2<^»#JSr0. 8fi*aSr^aSbT«,ffl$ 

[00 5 2] »**ittt^B«t LTS, BETS 
U:±5Jt«EB«j&S2 0 0m 2 /g , -ftttS^lOnm 
0>Wzktt*>H ^Srffl^fco n<0^jR#]tt. ht-TU 

s2^^mm?s : acoa'j^^-5 i//c/gtw: 8 
[0053] &tf*jmw&<Dfttimt tx(i, ¥*Mia 

CO 5& sK ^ ^®ttco^ SS^iJ co aS^DSb* , & co t CO 43 «£ ft* 

[0 0 5 4] SUf-, ht-Tl^gffi:ft-y7 
^/ -? L tz t # , 3fisjf ^^mtico^^ij^ h "t*— T I rt> 50 
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5>AtfS:*t\ h+-Tl^ig3(iJ*Br«S:S6itr*o 
[0 0 5 5] 9S2\z, A^mttco ht-Ti*3J:i;a* 

-ix^J:^ h-J— T 1 ^fe<D»^^**tt^JB3Ho 
ffigS ^ Kit £ *i , S jggft b # ?f?m<4 co ^ flSffJ co 

So rco^^^, s^^y-^co h-j— 

[0 0 5 6] ^3 Jr. Jtt8tt*#4a*^»«tt^jgS 
h"t* — T 1 <0*ffifcaHBfctt»-r* w {3: J: 9 , h 

2 «hco^S!SP^*5V^^ft^l K3^«p-7 5CO 

[0 0 5 7] h-^-T 1 £H«tt<Z>»*;tf 

fl4BSHA, — T 1 S-**co^ttic^m-rS7t^ir, 

MaibfcF e-s EM*5±tj«iiffla#p*fas«icj:-5ay 

jt^ffitr £S <!:, ^ffico^^iJco^S^^\ 

tto^as»j^9 o%, asKv^wtttto^asja-t?! 7%-e 

[0 0 5 8] Sfi*^»«i4^jR»J4: LTtt, 
coi: 9*^^^^^W«ttco^^J(^ < fcJxtf, />?iv^ 
[0 0 5 9] *3BW"t?tt, h^" — T 1 ^rix^fitt^) 

ifi^iwiafttttW^lbTKte h^-^^Sffi^^^Fi^iD 
C/c^tc, *IfiMt1i, ID 3 (a) ic^i-^^f^. v> 

> f > ?mmt\-c x 9 m,m%ftte o ^ Q 

[0 0 6 0] £i\ BI3 (b) IIJ-?, S«/W7^II 
^St^^PAD b^t ^DCMffiCoV ^TIAiqi-So ID 3 

(b) ^ft^ y -ymfo&mm^ttmft ai 

{i^ir:b/ctco-C^So ?lft^y-^2com{iVdc=- 
5 0 0V, ^ K7^ 1 0 OcoHfftgBcotttfSVL =- 1 
5 0V, ^HMfelFB<OttffiVd =-700Vi:-rS^. IE 
% b fc >T * Mi co h -t— *s H »SB # b , 

ffi^coh-^- (Rteh-^— ) tt*HftSBftwf=J-»b, t^fc 

So 



(7) 
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[0 0 6 1 ]*SSt«-CI4, »fc*«8K:i9»fc;*y 
^2i:ail^7^tlT, 2k Hz, 2kV PP co 
^»E«JEt- 5 0 0 VcoE^cmJEE^^liDLT. 3 0 0/z 

[0 0 6 2] \M3 (a) i^^-TJ:^^, DCMS^ 
VL , Vd , VdclZ 2kHz, 2kVpp (D^jkm 
JE y - -f 2 b fc. + > fcr° v ^flflfclj: J: ix 

OOJuoMfeSB (m^iVL ) . ^HflfeSB (IffiVd ) RQ 

SEW ft ^ y V s > ^ - ^ ;* £ ^BfttSB Vc tS. v 

— He, S*^ !/ V 2 = + 5 0 0 V WtffiO 4: t 

i*K7Al 0 0<Z?#iB«SB (Vd ) lzttmL>tzt 
ttt, i< Vl=-l 50 0 V fijt 

1 4:ia*tt<D3S^^f»«tS^aS»Jt % h^-T 1 4:38? 



12 



Mmmmm • • • u- y ^^m^mit^m 
mmrnrn • • • -^fiafu^y^^^yu 

t-^^t8 0 0 0) 



tg^fto/c 0 

[0 0 6 4] h T 1 0«ffi^affl^f+»"f-5 

io JKfi8;3S«3& s 363R-e#fco 
[0 0 6 5] HlfiCT 2 

[0066] *&5*Lfcj: o\z s b-^—com^zmmm^ 

SHIfc<7>il5«f»it;35S*e^ftSo ^®*-^&}^ 

[0 0 6 7] ETF\ *HKt«|T?ffl^3tfi-& ht-T2i: 
ot^TIftMi-So ^^yJM7 1 OgCO. 1M-N 
a 3 PO4 *iS4 5 0 g^Atl, 6 0°C(^P?^L,7t 

Sl 2 000 rpraT*I^lfc o ZtllZ 1 . OM-Ca 
C 1 2 TK^ffi 6 8 g \zWm U Ca 3 (P0 4 ) 

[0 0 6 8] 

1 6 5 g 

1 5 g 

3 g 

1 0 g 



[0 0 6 9] _hf£&i;^£:6 0 c C(^Pr^L, 
3rlJ— &\ffll^T 1 2 0 0 0 r pmt^-CSfi, L 
fc D rtLtC, m-&H*6»iJ 2 , 2' (2, 4- 

[0 0 7 0] »fenfc*-&tt**#|ij**Sr±IB^** 
Srfflt^T 1 0 0 0 0 r pmtl O^fWl, 
^'K^RtfUtltfLoo, 8 0 c C(c#r^U, 10 



40 



(»*7 0 < C) 15g 

[0 0 7 1 ] Z(DX 0lZVX&btlfcm& h-t— T 2 
II M«SSF-1 = 1 1 0, SF-2 = 109T'fc 

[0 0 7 2] C(^J: 5{-*ffiSB5>SrK-&«fe^J: VJ&fgt-t 

HH4BA»ftOA<, h-*— <D» 
[0 0 7 3] L-^t, :<7)1^ h-^— T 2©»9tt^ 



h-^-T 2 |j:=i7/'>: 



50 »o:i:H, HfTSzfiUfc J: ^ft^ y y b&&bti&h<o 



II 

( 

(8) 

13 

<d, hi— ^cDi&mt&MW^x 9 bi—&i$<D&m& 

<£TU Slfty K3*5j:^ hi— 5l*i& 

v—y2±T*<D h-r-(Dm^L w^-ysci; 

4 hi— cofijrffiit), ^fci5tK7Ai0 0^7V-K 
[0 0 7 4] *jUS0ijT-«, fi^ ht-T2(D 

i o osaspic^b, h-t— tiuffitt^^^mi*^) 

^1 ^^^J<7)2SSg(5cD^D{^D^ > hi— <ti£M£ 

ot, wtLb^rfi^ hi— T 2tf>te^*ffifwtf#£i*: 
T\ hi— T2<0»9tt&ffiT3-£5to 

[0 0 7 5] ^^»tttt^^aS»Ji: ITtt, BETS 
i:^ltaP2 0 0m 2 /g, -ffig^lOnm 

5 1/iC/gtfeo/c 0 hi— T2iBlgl4^^i 

mtt (D^mtt (o mmm*. m&tmm* hi— <D^m 

0. 5 yu m^PMMAS^OT bfc 0 I(7)PMMA^ 
55/i C/gt'fcofc, hi— T 2 

mmxh^o. hi— <z)^— ^t^^esil, hi-— ^ 

b^3*-*^*«tt*f-aS»J^»BloKih. *5 J: tfh 

[0 0 7 7] *ISfc«T-t>. »#S>*«4(D*HR 

JHG>tt»«r*#< U 2 Lfc©"^ 
J6«ffiftSF-l, SF-2^i:t ) (:i ooCiSPi^ 30 

hi— T2n, mwi hi— -t i tmm. 

[0 0 7 8] *«M^*5^"C, h*i— *B5U:*5ttS3ft.* 
sKv^WrWtt^aaRl-Cl 4%£ bfc Q r*UcJ:9, 

[0 0 7 9] *H16fi?iJ{C*3^Tt>, MS hi— T2{:: 
"C, ffi*<P hi— tJt^^-tfttfca^s. Kfchi— *s 
^2^e>«3t K7AI 0 Oi^lWlfegBKRlE hi— ^ 

[0 0 8 0] 
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[0 0 8 1 ] (1) l^^fife»j60^58tthi— h 
i— <£>?£IHH4 t mt&&<oM l cofl*?|i] <k , &t&\£<DM 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-quality 
image and allow nonmagnetic spherical toner or 
polymerized spherical toner to be used by preventing the 
liberation of the additive added to the nonmagnetic toner 
of a one-constituent developer from the toner, and 
satisfactorily applying friction electrification charges to 
the toner. 

SOLUTION: The first additive Sn having the strong 
negative electrification polarity which is the same 
polarity as the electrification polarity of negative- 
electrification nonmagnetic toner T1 and the second 
additive Sp having the strong positive electrification 
polarity which is the reverse polarity are added to the 
toner T1. The second additive Sp having the strong 
positive electrification polarity is provided between the 
toner T1 and the first additive Sn having the strong 
negative electrification polarity, and the first additive Sn 
having the strong negative electrification polarity is 
firmly stuck on the surface of the toner T1 by static 
electricity force. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Rotating developer support with which conveys to a development field which supported 
a supplied nonmagnetic 1 component developer with reflection force of a developer, and 
countered with image support, and development of an electrostatic latent image formed on image 
support is presented Developer feed zone material which supplies a new developer to developer 
support while stripping off a residual developer of the developmeht remainder on developer ~ 
support and which rotates in contact with developer support, and developer specification-part 
material which regulates the amount of developers supported on developer support It is the 
developer equipped with the above and said nonmagnetic 1 component developer is 
characterized by **(ing) at least two kinds of external additives, the 1st external additive which 
has the electrification nature of the electrification polarity and like-pole nature, and the 2nd 
external additive which has the electrification nature of reversed polarity, outside. 
[Claim 2] Said 1st external additive is the developer of claim' 1 which has the electrification 
nature of a high order rather than a developer on a frictional electrification sequence. 
[Claim 3] Said 2nd external additive is the developer of claims 1 or 2 with a larger primary 
particle size than the 1st external additive. ' 

[Claim 4] Said 1st external additive is the developer of 1, 2, or 3 of a claim with a larger coat 
area in a developer front face than the 2nd external additive. 

[Claim 5] A developer of claims 1, 2, 3, or 4 ranges of 100-140, and whose SF-2 are 100-120 for 
shape factor SF-1 of said developer. 

[Claim 6] A developer of claims 1, 2, 3, 4, or 5 in which a part or the whole of said developer was 
formed by polymerization method. 

[Claim 7] A developer of claims 1, 2, 3, 4, 5, or 6 whose melting points of this low softening 
temperature matter a part or the whole of said developer consists of low softening temperature 
matter, and are 40-90 degrees C. 

[Claim 8] A developer of claims 1, 2, 3, 4, 5, 6, or 7 which development bias which has an 
alternating current component between image support is impressed [ claims ] to said developer 
support, and mutual electric field are formed [ claims ] for a developer between developer 
support and image support, and make a developer reciprocate between them. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the developer using a 
nonmagnetic 1 component developer especially about the developer in the image formation 
equipment which used the xerography. 
[0002] 

[Description of the Prior Art] As an output means of external devices, such as a copying 
machine and a computer, the image formation equipment using a xerography like drawing 4 is 
proposed conventionally. 

[0003] As shown in drawing 4 , image formation equipment has the electrophotography 
photoconductor drum 100 as image support, and uniform electrification of the sensitization 100 
is carried out with the primary electrification vessel (electrification roller) 1 17. As opposed to 
this photoconductor drum 100, corresponding to the image information inputted from the 
external device, an optical exposure is performed by the aligner 123 and an electrostatic latent 
image is formed on a photoconductor drum 1 00. Reversal development is carried out using the 
toner T of electrification with the primary electrification machine 1 1 7, and like-pole nature by 
the developer 140, and the electrostatic latent image formed on the photoconductor drum 100 is 
visualized as a toner image. 

[0004] The obtained toner image is imprinted with the imprint electrification vessel (imprint 
roller) 1 14 on the imprint material P supplied to the photoconductor drum 100. It dissociates 
from a photoconductor drum 100, is sent to a fixing assembly 126, it is fixed to a toner image 
there, and let the imprint material P which the imprint ended be the print image of a permanent 
image. A photoconductor drum 100 removes the toner which remained on it, without imprinting 
with cleaning equipment 1 1 6, and the following image formation process is presented with it. 
[0005] Drawing 5 explains the above-mentioned developer 140. This developer 140 has adopted 
the nonmagnetic 1 component developing-negatives method, and has held the 1 component 
developer and the insulating nonmagnetic toner T in development container 1 40a. In this 
example, the nonmagnetic toner T is negative electrification nature, and contains one pigments, 
such as yellow, a Magenta, cyanogen, or black, according to the color to realize. Such a 
nonmagnetic 1 component developing-negatives method is being put in practical use as the 
simple color development method in recent years. 

[0006] The conductive development sleeve 102 which consists of metals, such as aluminum and 
stainless steel, is installed in the opening circles by the side of the photoconductor drum 100 of 
development container 140a. The development sleeve 102 is formed in the outer diameter of 
16mm in this example. This development sleeve 102 maintains a photoconductor drum 100 and a 
fixed very small gap by the gap specification-part material which is not illustrated, and is 
arranged, and the toner T supported on it is conveyed by rotating to the sense of an arrow head 
to a photoconductor drum 100 and the development field which countered. 
[0007] The toner feed roller 1 05 made from urethane sponge is contacted by the development 
sleeve 102. A feed roller 105 supplies the new toner T on the development sleeve 102 while it 
removes the residual toner which remained without being used by development on the 
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development sleeve 102 by rotating to hard flow in the development sleeve 102 and the contact 
section and eliminates toner hysteresis (the so-called ghost). On the development sleeve 102, it 
adsorbs and the supplied toner T is supported by the reflection force based on the frictional 
electrification charge. In development container 140a f the toner churning member 106 rotated in 
the direction of an arrow head is installed, and this churning member 106 is supplied to a feed 
roller 1 05, agitating Toner T. 

[0008] The development blade 103 is contacted as toner specification-part material, and this 
development blade 103 regulates the toner T on the development sleeve 102, it forms Toner T in 
the toner thin layer 107, and specifies the amount of toners conveyed to a development field to 
the development sleeve 102 while it gives the polar frictional electrification charge which fitted 
Toner T at development. 

[0009] The amount of toners conveyed to a development field becomes settled with contact 
pressure, contact length, etc. to the development sleeve 102 of the development blade 103. The 
development blade 103 is constituted by the chip blade by fixing to development container 104a 
by adhesion or joining on the number metallic thin plates 104, such as 100-micrometer phosphor 
bronze and stainless steel, of mounting beam thickness. The development blade 103 of a chip 
blade is contacted by the development sleeve 102 with the elasticity of a metallic thin plate 104 
at homogeneity. At this time, the contact conditions to the development sleeve 102 of the 
development blade 103 are determined by the construction material of a metallic thin plate 104, 
thickness, the amount of trespass to the development sleeve 2 to development blade 1 03 front 
face, and the setting-out angle, the amount of toner conveyances is per surface unit area of the 
development sleeve 102, and it is 0.3 - 1.0 mg/cm2. It is specified to a degree. 
[0010] Development bias is impressed to the development sleeve 102 according to the power 
supply which is not illustrated between photoconductor drums 100 at the time of development. 
By the development electric field by development bias, the toner conveyed to the development 
field flies on a photoconductor drum 100 from the development sleeve 102, is adhered and 
developed to the latent image on a photoconductor drum 1 00, and visualizes a latent image as a 
toner image. 

[0011] Here, the 1 component developer slack nonmagnetic toner T is explained. The release 
agent which consists of resin and low softening temperature matter as a method of 
manufacturing a toner, After making homogeneity distribute a coloring agent, an electrification 
control agent, etc. using a pressurized kneader extruder or a media disperser, Mechanical or 
after making it collide with a target by jet mind flowing down and making a desired toner particle 
size pulverizing-ize, particle size distribution are further made into Sharp through a classification 
process. The toner-ized so-called grinding method; The disk or many hydraulic nozzles of a 
publication are used for JP,56-13945,B etc. How to atomize melting mixture in air and to obtain 
a spherical toner; JP,36-10231,B, How to generate a toner directly using the suspension- 
polymerization method stated to JP,59~53856,A and JP,59-61842,A; The drainage system 
organic solvent made insoluble [ a polymer ] although the monomer is meltable is used. The 
distributed polymerization method which generates a toner directly; there is an emulsion- 
polymerization method which carries out direct polymerization under existence of a water- 
soluble polarity polymerization initiator, and generates a toner and which is represented by the 
SOPUFURI polymerization method, and all are available to manufacture of a nonmagnetic toner. 
[0012] However, it has turned out that a toner can improve the fluidity of a toner, and the 
imprint effectiveness at the time of a toner imprint as a configuration is a globular form in recent 
years. 

[0013] The globular form operation effect of a toner configuration is making it possible to 
improve the fluidity of a toner and to decrease the mechanical stress of a toner, and to acquire 
imprint effectiveness to about 100%. Although a toner will be mechanically pushed against a 
photoconductor drum and it will become easy to generate the so-called poor imprint of "the 
omission in an alphabetic character" in an infinite form toner like a grinding toner if thrust is high 
in an imprint roller, it is hard to generate it in a globular form toner. 

[0014] There were SF-1 and SF-2 as a shape factor of a toner, and 100 toner particle images 
were sampled for shape factor SF-1 of a toner, and SF-2 at random using Hitachi FE-SEM (S- 
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800), and it analyzed by having introduced the image information into the image-analysis 
equipment made from NIKORE (Luzex3) through the interface, and defined by this invention as a 
value acquired by the bottom type. 

[0015] SF-1={(MXLNG) /2 AREA} x(pi/4) x100SF-2=(PERI/AREA)x(pi/4) x100 — here — AREA 
— a :toner projected-area MXLNG:toner absolute maximum length PERIitoner circumference 
[0016] This SF-1 shows a globular form degree and SF-2 show a concavo-convex degree. As a 
globular form toner, that 100-140, and whose SF-2 shape factor SF-1 is 100 - 12- is used 
suitably. SF-1 is [ 100-130, and SF-2 ] 100-115 still more preferably. When SF-1 exceeds 140 
or SF-2 exceed 120, the fogging of a toner may increase or endurance may be inferior a little. 
[0017] As a method of manufacturing a globular form toner, there are mainly thermal, the method 
of carrying out plastic conglobation processing by mechanical stress, and a 2 polymerization 
method about the front face of the grinding toner (the grinding method) of 1 former. 
[0018] Although there is byway-ization of a toner particle as part of high-definition-izing of 
electrophotography in recent years, since energy required to grind a particle is proportional to 
the minus square of toner particle size, byway-izing of the toner by the grinding method is 
disadvantageous, but by the polymerization method, in order to generate a toner particle using a 
chemical reaction, particle size distribution with easily sharp byway-izing of a toner is also easy 
to be acquired. Especially the suspension-polymerization method especially under ordinary 
pressure or application of pressure is desirable, and the globular form toner of the particle which 
is 4-8 micrometers with sharp particle size distribution can be obtained comparatively easily. 
[0019] Moreover, according to the suspension-polymerization method, it is possible to make the 
low softening temperature matter connote. The toner which has the so-called core/shell 
structure which covered the inside low softening temperature matter with coat resin can be 
obtained by specifically setting up the polarity of the material in the inside of drainage system 
data medium so that the low softening temperature matter may become small rather than main 
monomers, and adding further a small amount of polar big resin or polar big monomer. 
[0020] In the polymerization toner which has such a core/a shell structure, it becomes possible 
from the low softening temperature matter used as a core to perform heat fixation of a toner by 
quantity of heat smaller than before. Furthermore, it is also possible by using the high mold- 
release characteristic matter for the core matter to prevent the toner welding to a fixing roller. 
By this, since it becomes unnecessary to apply release agents, such as silicone oil, to a fixing 
roller, a fixing assembly configuration can become brief and low-pricing of a fixing assembly and 
maintenance-free-ization can also be attained. 

[0021] If the front face of a polymerization toner is covered with an external additive, a very 
small gap can be prepared between toners or a toner, and a photoconductor drum, and the 
fluidity of a polymerization toner will increase further or it will enable imprint effectiveness easily 
to improve to about 1 00%. The coverage of the external additive of a polymerization toner front 
face is more preferably [10- 99% of ] good 5 to 99%. 

[0022] Using Hitachi FE-SEM (S-800), the coverage of the external additive on the front face of 
a toner samples 100 toner particle images at random, can introduce the image information into 
the image-analysis equipment made from NIKORE (Luzex3) through an interface, and can 
analyze and compute it. 

[0023] as for the particle size of an external additive, it is desirable that it is 1/3 or less [ which 
is the weighted mean particle size of the point of the durability of the external additive effect at 
the time of having added to the toner to a toner ]. The particle size of this external additive 
means the mean particle diameter for which it asked from surface observation of the toner 
particle by the electron microscope. 

[0024] As an external additive, fatty-acid metal salt; carbon black, such as metal salt; zinc 
stearate, calcium stearates, etc., such as carbide; calcium sulfates [, such as metallic-oxide; 
silicon nitride, /, such as nitride; silicon carbide, ], such as an aluminum oxide, titanium oxide, 
strontium titanate, cerium oxide, a magnesium oxide, chrome oxide, tin oxide, and a zinc oxide, a 
barium sulfate, and calcium carbide, a silica, etc. can be used. 

[0025] 0.01 - 10 weight section is used to the toner 100 weight section, and an external additive 
is 0.05 - 5 weight section preferably. An external additive may be used independently or may use 
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plurality together. Moreover, its direction is desirable although the external additive performed 

non-dense water treatment. 

[0026] 

[Problem(s) to be Solved by the Invention] As mentioned above, there is an advantage whose 
fluidity of (1) toner improves that (2) imprint effectiveness improves, by using a globular form 
toner. 

[0027] By using a polymerization toner as a globular form toner, the profitableness that the 
particle size distribution of (4) toners with easy diameter[ of a granule ]-izing of (3) toners 
becomes Sharp (therefore, the amount distribution of frictional electrifications of a toner Sharp) 
is added. 

[0028] By giving a core/shell structure to a polymerization toner by the suspension- 
polymerization method, by using a release agent for the core section of (6) toners compatible in 
two, the fixable improvement in (5) toners, and blocking resistance, it is the point that the 
release agent oil spreading member of a fixing roller can be simplified, and becomes still more 
advantageous. 

[0029] In this way, the above enables it to attain low costHzation of high-definition-izing and the 
developer of an image, as a result the whole image formation equipment. 

[0030] however, in the conventional nonmagnetic 1 component developer 140 The residual toner 
of the development remainder on the development sleeve 102 by the toner feed roller 105 Once, 
If it is necessary to supply the new toner T on the development sleeve 102 and a residual toner 
cannot fully be scratched after removing scraping and the past toner hysteresis Image grace is 
remarkably spoiled by generating of the charge up of the toner on the development sleeve 102, 
the image unevenness in the halftone by it, etc. This problem will become remarkable if a globular 
form toner like a polymerization toner as a nonmagnetic toner T is used. 
[0031] That is, a globular form toner is compared with a grinding toner with much surface 
irregularity by the infinite form the 1st, although a configuration is a globular form therefore, and 
friction is slipping and a cone small. For this reason, a globular form toner passes through the 
front face of a feed roller 105 in the contact section with the development sleeve 102, it is 
difficult to scratch from on the development sleeve 102 to a mechanical, the remaining residual 
toners of development remain on the development sleeve 102, and supply of a up to [ the 
development sleeve 102 of the new toner by the feed roller 105 ] is checked. For this reason, a 
poor coat, such as the charge up of a toner, and lack of the amount of coats of a toner, 
unevenness, is generated, and the image deterioration by it is brought about. 
[0032] Slipping and a cone fall to the 2nd and, as for a globular form toner, the amount of 
frictional electrifications of a toner falls to accumulating, in order to give sufficient frictional 
electrification for a toner, it is necessary to add the external additive of high electrification 
nature but, and especially, by the nonmagnetic 1 component developing-negatives method, since 
it is easy to carry out the charge up of this high electrification nature external additive, it is 
isolated from a toner and adheres to a development sleeve by the reflection force, the thin layer 
of an external additive forms on a development sleeve by continuation of an activity — having — 
just — being alike — the electrification nature and the conveyance nature of development 
sleeve For this reason, the amount of toner coats on a development sleeve decreases, or it 
becomes an ununiformity, the image unevenness of lowering of image concentration or a halftone 
arises, and image deterioration is brought about. 

[0033] While it becomes difficult in the contact section with the development sleeve 102 for the 
grinding omission of a toner to happen and to form a uniform toner thin layer (the amount 0.3 of 
toner coats - 1.0 mg/cm2) on the development sleeve 102 also on the front face of the 
development blade 1 03, as for a globular form toner, friction of a toner falls to a slipping and 
cone sake the 3rd. Without the amount of frictional electrifications falling and carrying out 
frictional electrification to a development sleeve, the toner which passed through the 
development blade cannot adhere to a development sleeve by the reflection force, but it 
disperses from a development sleeve, and the inside of image formation equipment is polluted, or 
an image is polluted, and deterioration of an image is brought about. 

[0034] In the case of the polymerization toner which has especially a core/shell structure 
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although it is as above, the low softening temperature matter in a toner raises fixable [ of a 
toner ], and it is lowering **** about the reinforcement of the toner itself of a thing. For this 
reason, it is necessary to make the development blade 103 and the toner feed roller 105 contact 
the development sleeve 102 with low contact pressure, and a toner strips off, and regulation 
becomes still more difficult, and the above-mentioned image deterioration becomes much more 
remarkable. 

[0035] The object of this invention is offering the developer which makes it possible to obtain a 
quality image by giving a frictional electrification charge to a toner good by preventing isolation 
from the toner of the external additive added to the nonmagnetic toner of 1 component 
developer etc., and can be applied as a nonmagnetic toner also when using the globular form 
toner of a polymerization toner further, a globular form toner and. 
[0036] 

[Means for Solving the Problem] The above-mentioned object is attained by developer 
concerning this invention. Rotating developer support with which will convey this invention to a 
development field which supported a supplied nonmagnetic 1 component developer with 
reflection force of a developer, and countered with image support, and development of an 
electrostatic latent image formed on image support will be presented if it summarizes, Developer 
feed zone material which rotates in contact with developer support which supplies a new 
developer to developer support while stripping off a residual developer of the development 
remainder on developer support, In a developer which has developer specification-part material 
which regulates the amount of developers supported on developer support said nonmagnetic 1 
component developer It is the developer characterized by **(ing) at least two kinds of external 
additives, the 1 st external additive which has the electrification nature of the electrification 
polarity and like-pole nature, and the 2nd external additive which has the electrification nature of 
reversed polarity, outside. 

[0037] According to this invention, said 1st external additive has the electrification nature of a 
high order rather than a developer on a frictional electrification sequence preferably. Said 2nd 
external additive has a primary particle size larger than the 1 st external additive. Said 1 st 
external additive has a coat area larger than the 2nd external additive in a developer front face. 
For shape factor SF-1 of said developer, ranges of 100-140, and SF-2 are 100-120. A part or 
the whole of said developer is formed by polymerization method. A part or the whole of said 
developer consists of low softening temperature matter, and the melting point of this low 
softening temperature matter is 40-90 degrees C. Furthermore, development bias which has an 
alternating current component between image support can be impressed to said developer 
support, mutual electric field can be formed for a developer between developer support and 
image support, and a developer can be made to reciprocate between them. 
[0038] 

[A mode of implementation of invention] Hereafter, an example of this invention is explained to 
details with reference to a drawing. 

[0039] Example 1 drawing 1 is the outline block diagram showing one example of a developer of 
this invention. As shown in drawing 1 , a developer 40 has adopted the nonmagnetic 1 
component developing-negatives method, and has held the insulating nonmagnetic toner T which 
consists of a globular form toner as a nonmagnetic 1 component developer in development 
container 40a. According to this example, the nonmagnetic toner T1 conglobates a grinding 
toner, is manufactured, and let it be strong negative electrification nature. Furthermore, this 
nonmagnetic toner T1, i.e., a globular form toner, adds at least two sorts of external additives, an 
external additive of strong negative electrification nature, and an external additive of strong 
positive electrification nature, and it is used as a developer. 

[0040] The conductive development sleeve 2 made from aluminum is installed in opening circles 
by the side of the photoconductor drum 100 of development container 40a, and this development 
sleeve 2 is formed in a diameter of 16mm. The development sleeve 2 maintains a photoconductor 
drum 100 and a very small gap of 300 micrometers by gap specification-part material which is 
not illustrated, and is arranged, and the toner T supported on it is conveyed by rotating to sense 
of an arrow head to a photoconductor drum 100 and a development field which countered. 
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[0041] The toner feed roller 5 made from sponge is contacted by the development sleeve 2. 
According to this example, a feed roller 5 consisted of **** sponge of urethane, and used the 
sponge as a low degree-of-hardness article whose ASUKA C degree of hardness is 20 degrees. 
A feed roller 5 can control supply of a toner, and deterioration of a toner at the time of 
clearance, so that it is soft. A feed roller 5 was formed in a diameter of 8mm, and contacted the 
development sleeve 2 in the amount of trespass of 1mm. 

[0042] A feed roller 5 supplies the new toner T on the development sleeve 2 while it fails to 
scratch a residual toner of the development remainder on the development sleeve 2 and 
eliminates toner hysteresis (the so-called ghost) by gear which is not illustrated by rotating with 
peripheral speed of 50mm/second to hard flow in the development sleeve 2 and the contact 
section. On the development sleeve 2, it adsorbs and the supplied toner T is supported by 
reflection force based on the frictional electrification charge. 

[0043] The development blade 3 is contacted as toner specification-part material by the 
development sleeve 2, it fixes to adhesion etc. on a mounting beam metallic thin plate at 
development container 4a, and this development blade 3 is constituted by chip blade. The 
development blade 3 regulated and carried out frictional electrification of the toner T on the 
development sleeve 2, while giving a frictional electrification charge which fitted development in 
Toner T, it formed in the uniform toner thin layer 7, and the amount of toners conveyed to a 
development field is specified. 

[0044] At the time of development, by development electric field according to the development 
power supply 4 to between photoconductor drums 1 00, a toner conveyed to a development field 
flies from the development sleeve 2 to the development sleeve 2 at a photoconductor drum 100 
top, adheres at a latent image on a photoconductor drum 100 at it, and visualizes a latent image 
as a toner image. 

[0045] In this example, as follows, the globular form toner T1 manufactured a toner by the 
grinding method, and obtained this by carrying out conglobation processing. 
[0046] That is, after distributing homogeneity using a pressurized kneader, an extruder, or a 
media disperses a metallic complex of carbon black as binding resin which uses a styrene-acrylic 
copolymer as a principal component, a release agent which is the low softening temperature 
matter, and a coloring agent, and a monoazo color as an electrification control agent is made to 
collide with a target by mechanical or jet mind flowing down, and a desired toner particle size is 
made to pulverizing-ize it. Subsequently, plastic conglobation processing is performed to a 
grinding toner, and it considers as a globular form toner, and after that, particle size distribution 
of a toner are made into Sharp through a classification process, and it considers as a product 
toner. 

[0047] As equipment of plastic conglobation processing, there are a hybridization system made 
from Nara Machine, a turbo meal made from Turbo Industry, etc. For example, a hybridization 
system has a rotor plate equipped with a blade, and crashes into a blade to which a toner in a 
circulation air current carries out the high-speed revolution of the rotor plate by carrying out a 
high-speed revolution. By striking energy of this collision, a part for heights of a toner is glide- 
plane-ized in response to plastic deformation, and configuration change in the direction of a 
globular form takes place as the whole toner. 

[0048] As other conglobation means, fuse a front face of a toner by hot blast of a spray dryer, 
and it conglobates, or a toner is distributed in a heat air current and a method of fusing and 
conglobating the front face etc. is proposed. In this example, a globular form toner manufactured 
by such method can also be used as a toner T1. 

[0049] In this example, by method which added plastic conglobation processing to the above- 
mentioned grinding method as a toner T1, 8 micrometers and shape factor SF-1 obtained 140, 
and SF-2 obtained [ mean particle diameter ] a globular form toner of 120. The amount of 2 
component electrification charges by the blowing off method of this toner T1 was -31microC/g. 
[0050] After mixing 0.3g of toners T1 and shaking 300 times in a polyethylene container with a 
particle size of 50 micrometers in ferrite carrier 9.7g, it obtains applying [ of the toner T1 by the 
blowing off method ] it to measurement of 2 component electrification charges. 
[0051] According to this example, the globular form toner T1 receives the toner 100 weight 
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section. As the 0.8 weight section is used in them, **(ing) 2 weight sections, a toner, and the 2nd 
external additive of the strong positive electrification nature of reversed polarity outside and it is 
shown in d rawin g 2 , a toner and the 1 st external additive of the strong negative electrification 
nature of like-pole nature The external additive Sp of comparatively big strong positive 
electrification nature adhered to a front face of a toner T1, and the external additive Sn of small 
strong negative electrification nature has adhered to a front face of a toner T1 , and a front face 
of the external additive Sp of strong positive electrification nature. 

[0052] A hydrophobic silica whose specific surface area by BET adsorption method is 200m2 / g 
as an external additive of strong negative electrification nature and whose primary particle size 
is 10nm was used. This external additive requires that electrification nature should be in a high 
order on a frictional electrification sequence than a toner T1. The amount of electrification 
charges of a silica external additive was -51microC/g in measurement of the amount of 2 
component electrification charges by the blowing off method. The addition effect of a toner and 
an external additive of the strong negative electrification nature of like-pole nature is the same 
as direction for use of the conventional external additive, and is fluid improvement on an 
electrification disposition of a toner etc. 

[0053] As an external additive of strong positive electrification nature, a PMMA particle with a 
mean particle diameter of 0.5 micrometers was used. The amount of electrification charges of 
this PMMA external additive was +45microC/g in measurement of the amount of 2 component 
electrification charges by the blowing off method. As for the addition effect of a toner and an 
external additive of the strong positive electrification nature of reversed polarity, the following 
are mentioned. 

[0054] When a toner T1 carries out the charge up to negative polarity, an external additive of 
strong positive electrification nature takes a negative charge from a toner T1, and prevents 
[ 1st ] superfluous electrification of a toner T1. 

[0055] The toner T1 of negative electrification nature and an external additive of strong negative 
electrification nature are firmly adhered to the 2nd according to electrostatic force, when an 
external additive of strong positive electrification nature intervenes between them. 
Reattachment to the toner T1 of an external additive of strong negative electrification nature 
which isolation of an external additive of strong negative electrification nature from a toner T1 
was prevented, and separated by this can be urged, and there is work which controls adhesion of 
an external additive of strong negative electrification nature to a development sleeve. This 
stabilizes electrification nature and conveyance nature to a toner of a development sleeve over 
a long period of time. 

[0056] To the 3rd, when an external additive of comparatively big strong positive electrification 
nature adheres to a front face of a toner T1 firmly, very small irregularity is formed in a toner 
front face at homogeneity, and the slipping nature of a toner is controlled. Therefore, desirable 
slipping nature can be set as a degree to which the globular form toner T1 passes through 
neither the development blade 3 nor a front face of a feed roller 5 in the contact section with 
the development sleeve 2 at a toner T1. 

[0057] Since a toner T1 is charged in original polarity, it is more important for the globular form 
toner T1 and an external additive of the strong negative electrification nature of like-pole nature 
than an external additive of strong positive electrification nature to enlarge coat area to a toner. 
Preferably, when it was about coat area (strong negative electrification nature external additive) 
> coat area (external additive of strong positive electrification nature) x2 time, stable 
electrification to the polarity of toner original was made. According to the measuring method by 
FE-SEM which mentioned above the globular form toner T1 in this example, and image-analysis 
equipment, coverage of a surface external additive was 17% in an external additive of strong 
positive electrification nature 90% at an external additive of strong negative electrification 
nature. 

[0058] As an external additive of strong positive electrification nature, it is not a globular form 
but an infinite form, it is good to use a particle with a big particle size, and according to the 
external additive of the strong positive electrification nature of such a particle, it becomes 
possible to control the slipping nature of a toner by small addition. 
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[0059] In this invention, since an external additive of the strong positive electrification nature of 
this and reversed polarity is **(ed) outside to a toner T1, a toner T1 is in an inclination which 
probability which carries out reversed-polarity electrification and serves as a reversal toner 
increases a little compared with the conventional toner, while passing through a place of the 
development blade 3. In order to prevent an image fogging by this reversal toner, as shown in 
dra win g 3 (a), by this example, negatives were developed by the jumping developing-negatives 
method. 

[0060] First, drawing 3 (b) explains the DC developing-negatives method do not impress an 
alternating current to development bias. Drawing 3 (b) shows time amount change of 
development sleeve potential, and photoconductor drum potential. If potential Vdc=-500V of the 
development sleeve 2, potential VL =-150V of the image section of a photoconductor drum 100, 
and potential Vd =-700V of the non-image section, a toner of minus polarity charged in normal 
will adhere to the image section, and will form a toner image. However, a toner (reversal toner) of 
plus polarity charged in reversed polarity adheres to the non-image section, generates the so- 
called image fogging, and causes grace deterioration of an image. 

[0061] In this example, alternating voltage of 2kHz and 2kVpp and direct current voltage of - 
500V are impressed to the development sleeve 2 as development bias according to the 
development power supply 8, and jumping development which makes a toner fly is carried out to 
the image section of the photoconductor drum 1 00 which opens a 300-micrometer gap and 
counters. 

[0062] As shown in drawing 3 (a), according to jumping development which impressed alternating 
voltage of 2kHz and 2kVpp to the development sleeve 2 at the same VL as the DC developing- 
negatives method, Vd, and Vdc Transition of a toner and counter-transference produce both a 
minus toner charged in normal, and a plus toner charged in reversed polarity between the image 
section on the development sleeve 2 and a photoconductor drum 100 (potential VL), and the 
non-image section (potential Vd). That is, with the reciprocating motion between the 
development sleeve 2 and a photoconductor drum 100, a toner of minus polarity produces a 
moderate edge effect in the image section, and improves clear edge sharpness and the 
repeatability of halftone which is a latent image near the non-image section. A toner of plus 
polarity is the non-image section of a photoconductor drum 100 (Vd), when a development 
sleeve is the potential which is V2=+500V. At the time of potential of continuing V1=-1500V, 
even if it adheres, since it is possible to collect from a photoconductor drum 1 00 to the 
development sleeve 2, a toner of plus polarity cannot adhere to the non-image section easily, 
either, and has become it, and an image fogging can be reduced. 

[0063] As mentioned above, in this example, as an external additive added to the globular form 
toner T1 of a nonmagnetic toner, since a toner T1, an external additive of the strong negative 
electrification nature of like-pole nature, and a toner T1 and an external additive of the strong 
positive electrification nature of reversed polarity were used together, isolation from the toner 
T1 of these external additives can be prevented. Furthermore, since a direction of an external 
additive of strong negative electrification nature made coat area on a front face of a toner of an 
external additive larger than an external additive of strong positive electrification nature, it 
became possible to maintain frictional electrification by which a toner was stabilized, and the 
uniform amount of coating also by prolonged activity. 

[0064] Moreover, since particle size of an external additive of strong positive electrification 
nature which adheres to a front face of a toner T1 firmly was made larger than particle size of 
an external additive of strong negative electrification nature, the slipping nature of a toner could 
be controlled, therefore regulation of a toner with the development blade 3 became easy, and 
image formation equipment also with still easier cleaning of a toner by cleaning blade to a 
photoconductor drum 1 00 has been realized. 

[0065] It is the feature that the toner T2 concerning example 2 this example consists of a 
polymerization toner which has a core/shell structure. 

[0066] Since Sharp can do particle size distribution of a toner while diameter-ization of a granule 
of a toner becomes easy if a suspension-polymerization method is used for manufacture of a 
toner as mentioned above, highly minute-ization of an image to reproduce becomes easy. 
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Furthermore, if a core/shell structure is given to a toner by suspension-polymerization method, 
simplification of a release agent oil spreading member of a fixing assembly will be attained by 
being able to be compatible in blocking resistance a fixation disposition top of a toner, and using 
a release agent for the core section. 

[0067] Hereafter, the polymerization toner T2 used by this example is explained. It is 0.1 M-Na3 
P04 in 710g of ion exchange water. After putting in 450g of aqueous solutions and warming at 60 
degrees C, it agitated by speed 1 2000rpm using TK type homomixer (product made from special 
opportunity-ized industry). They are 1.0 M-CaCI2 to this. 68g of aqueous solutions is added 
gradually, and it is calcium3 2 (P04). Included drainage system data medium was obtained. 
[0068] 

Binding resin .... Styrene monomer 165g n-butyl acrylate 15g Electrification control agent ... 
Salicylic-acid metallic compounds Three g Polar resin .... Unsaturated polyester 10g (oxidation 
14, peak molecular weight 8000) 

Release agent Ester wax (melting point of 70 degrees C) 1 5g [0069] The above-mentioned 

formula was warmed at 60 degrees C, TK type homomixer was used, and it dissolved and 
distributed to homogeneity by 1 2000rpm. Polymerization initiator 2 and 2'-azobis (2,4- 
dimethylvaleronitrile) 10g was dissolved in this, and a polymerization nature monomer constituent 
was adjusted to it. 

[0070] An obtained polymerization nature monomer constituent was put in into above-mentioned 
drainage system data medium, it agitated for 10 minutes by 10000rpm using TK type homomixer 
under 60 degrees C and nitrogen-gas-atmosphere mind, a polymerization nature monomer 
constituent was corned, and a core was formed. Then, agitating by paddle impeller, carried out 
temperature up to 80 degrees C, it was made to react for 1 0 hours, and shell was formed. A 
residual monomer was distilled off under reduced pressure after polymerization reaction 
termination, after cooling, after adding a hydrochloric acid and dissolving calcium phosphate, 
filtration, rinsing, and desiccation were carried out and a sharp coloring particle whose weighted 
mean particle size is about 7.5 micrometers as a polymerization toner was obtained. 
[0071] Thus, the obtained polymerization toners T2 were shape factor SF-1=110 and SF-2=109. 
By the same blowing off method as an example 1 , the amount of 2 component electrification 
charges of this polymerization toner T2 was -30microC/g. 

[0072] Thus, in order that the toner T2 which forms a surface portion by polymerization method 
may make the core section exist as a pre toner (monomer constituent) particle in a dispersion 
medium and may generate a shell portion required on it by polymerization reaction, smooth 
nature on a front face of a toner is quite good, and its slipping nature of a toner is dramatically 
high [ nature ]. 

[0073] However, it becomes difficult to regulate a toner T2 with the development blade 3 of the 
developer 40 of drawing 1 at homogeneity at reverse with a property in which the slipping nature 
of this polymerization toner T2 is very high. Moreover, although a merit which was mentioned 
above is obtained from the polymerization toner T2 having a core/shell structure, reinforcement 
of the toner itself falls with low softening temperature matter in a toner, the development blade 
3 and the toner feed roller 5 will need to contact the development sleeve 2 with low contact 
pressure, and a toner by regulation of a toner on the development sleeve 2 and feed roller 5 
strips them off, and cleaning with a blade of a photoconductor drum 100 becomes very difficult. 
[0074] So, in this example, added 1 weight section of a toner and the 2nd external additive of the 
strong positive electrification nature of reversed polarity, these were made to adhere to a front 
face of a particle of the polymerization toner T2 to the 100 weight sections of the polymerization 
toner T2 in addition to addition of 2 weight sections of a toner and the 1st external additive of 
the strong negative electrification nature of like-pole nature, and the slipping nature of a toner 
T2 was reduced. 

[0075] A hydrophobic silica whose specific surface area by BET adsorption method is 200m2 / g 
as an external additive of strong negative electrification nature and whose primary particle size 
is 10nm was used. The amount of electrification charges of this silica external additive was - 
51microC/g in measurement of the amount of 2 component electrification charges by the 
blowing off method. The addition effect of a toner T2 and an external additive of the strong 
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negative electrification nature of like-pole nature is fluid improvement on an electrification 
disposition of a toner etc. as usual. 

[0076] As an external additive of strong positive electrification nature, a PMMA particle with a 
mean particle diameter of 0.5 micrometers was used. The amount of electrification charges of 
this PMMA external additive was +55microC/g in measurement of the amount of 2 component 
electrification charges by the blowing off method. The addition effect of a toner T2 and an 
external additive of the strong positive electrification nature of reversed polarity is the same as 
an example 1 ? and are prevention of the charge up of a toner, prevention of isolation of a strong 
negative electrification nature external additive from a toner, and control of the slipping nature of 
a toner. 

[0077] Moreover, since this example also enlarged particle size of an external additive of strong 
positive electrification nature and enlarged the amount of 2 component electrifications, shape 
factor SF-1 and SF-2 became possible [ controlling slipping nature ] like [ the polymerization 
toner T2 near 100 both ] the toner T1 of an example 1. 

[0078] In this invention, a ratio of coat area of an external additive of strong negative 
electrification nature in a toner front face and coat area of an external additive of strong positive 
electrification nature was made into 14% with an external additive of strong positive 
electrification nature 85% with an external additive of strong negative electrification nature. 
Thereby, also by prolonged activity, it was stabilized and the desired amount of toner frictional 
electrification charges has been maintained. 

[0079] Although it is charged in reversed polarity and is [ some ] also in this example compared 
with the conventional toner while passing through a part of the development blade 3 since an 
external additive of the strong positive electrification nature of this and reversed polarity is ** 
(ed) outside to the polymerization toner T2 Although a problem in an inclination which a reversal 
toner increases arose, like an example 1, by adopting the jumping developing-negatives method, 
a reversal toner could be hard to adhere at the non-image section on a photoconductor drum 
100 from the development sleeve 2, negatives could be developed by carrying out, and an image 
fogging was able to be prevented. 
[0080] 

[Effect of the Invention] Since the developer of this invention is constituted as mentioned above, 
it does the following effects so. 

[0081] (1) Since at least two kinds, the 1st external additive of the electrification polarity of a 
toner and like-pole nature and the 2nd external additive of reversed polarity, were added to the 
nonmagnetic toner of 1 component developer The external additive of reversed polarity can be 
made to be able to intervene between the external additive of like-pole nature, and a toner, the 
external additive of like-pole nature can be made to adhere firmly according to electrostatic 
force on the surface of a toner, and it can prevent that the external additive of like-pole nature 
is isolated from a toner front face. For this reason, the frictional electrification charge could be 
given to the toner good and it became possible to obtain a quality image. 

[0082] (2) Many grants were attained from that of the frictional electrification charge to a toner 
by making electrification nature of the 1st external additive into a high order rather than a 
frictional electrification sequence top toner. 

[0083] (3) While being able to adhere a toner and the 2nd external additive of reversed polarity 
firmly on the surface of a toner by making primary particle size of the 2nd external additive 
larger than the 1st external additive Become possible to control the slipping nature of a toner 
and it prevents that a toner passes through the front face of a development blade and a toner 
feed roller in the contact section with a development sleeve. It is stabilized and regulation of the 
amount of toners on a development sleeve and exfoliation of the toner of the development 
remainder from a development sleeve can be performed now. 

[0084] (4) By making coat area of the 1st external additive in the front face of a toner larger 
than the 2nd external additive, it can be stabilized in the electrification polarity of normal and a 
toner can be charged now. 

[0085] (5) The fluidity of the stable toner by high imprint being [ of a toner ] effectiveness and a 
front face being uniform came to be acquired by making 100-140, and SF-2 into the range of 
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100-120 for shape factor SF-1 of a toner. 

[0086] (6) By using the toner which formed a part or the whole by the polymerization method, 
diameterHzation of a granule of a toner became possible by low cost, and since distribution of 
the amount of toner frictional electrification charges was also sharp, high-definition-izing of a 
nonmagnetic 1 component developer and stabilization of a toner coat became compatible. 
[0087] (7) By using the toner which constituted a part or the whole from low softening 
temperature matter whose melting point is 40-90 degrees C, the simplification of a spreading 
member was attained in release agent oil at reduction of fixation temperature, implementation of 
both of blocking resistance ability, and a fixing roller. 

[0088] (8) Since it was hard to carry out adhesion in the non-image section of the reversal toner 
charged in reversed polarity by impressing the development bias which has an alternating current 
component between photoconductor drums to a development sleeve, forming mutual electric 
field for a toner between a development sleeve and a photoconductor drum, and adopting the 
developing-negatives method make a developer reciprocate between them and it was completed, 
the good image without a fogging could be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing_0 It is the outline block diagram showing one example of the developer of this 
invention. 

[Drawing 2] It is explanatory drawing showing the front face of the toner which added the 
external additive of the strong negative electrification nature in the developer of drawing 1 , and 
the external additive of strong positive electrification nature. 

[Drawin g 3] It is the conceptual diagram showing the development bias of the jumping 
developing-negatives method performed with the developer of drawing 1 , and the development 
bias of the conventional DC developing-negatives method. 

[Drawing 4] It is the outline block diagram showing the image formation equipment which installed 
the conventional developer. 

[Drawing 5] It is the outline block diagram showing the developer installed in the image formation 
equipment of drawin g 4 . 
[Description of Notations] 

2 Development Sleeve 

3 Development Blade 

5 Toner Feed Roller 

6 Churning Member 

7 Toner Coat Layer 

8 Development Power Supply 
40 Development Counter 
100 Photoconductor Drum 
T1 Globular form toner 

T2 Polymerization toner 
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DRAWINGS 




[Drawing 2] 




[Drawin g 3] 
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[Drawing 4] 




[Drawing 5] 
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